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Summary
Aim of the study: the treatment of oral cancer requires
different surgical approaches such as marginal or
segmental mandibular resection in order to allow a
safe removal of the neoplastic lesion. The aim of this
work is to evaluate the efficacy of an implant-sup-
ported denture rehabilitation for restoring oral func-
tion and facial appearance on a hemimandibulec-
tomized patient.
Materials and methods: the patient was a 64 years old
man, hard smoker and moderate drinker. Due to a jaw
neoplastic lesion, he underwent a hemimandibulectomy,
followed by the insertion of 4 implant fixtures at the chin
cap symphysis site. The denture rehabilitation consisted
in an over-denture mounted onto a bar furnished by a
condylar eminence in articulation with the glenoid fossa
of the upper denture.
Results: this type of implant-supported denture reha-
bilitation allows the recovery of the masticatory func-
tion and the mandibular reposition with a satisfactory
restoration of the proper facial symmetry and appear-
ance.
Conclusion: in the edentulous patient implant-supported
denture with artificial condyle allows the recovery of the
masticatory function without the need of additional op-
erations to re-establish the temporomandibular joint
anatomy. It is currently considered as a low invasive
technique with very low risk of side effects.

Key words: hemimandibulectomy, condylar prosthesis,
implant-supported denture.

Introduction

The management of neoplasm of the head-neck, both be-
nign and malignant, often requires a partial mandibular re-
section to an extent proportional to the observed cancer
extension (1). Cancer resection may sacrifice also mus-
cles, soft tissues, articular disc and condyle, leading to fa-
cial deformity with abnormal curvatures, mandibular dys-
functions and deficits in the oral functions.
The abnormal curvature degree depends on several as-
pects: the involvement of hard and soft tissues, the type
of resection adopted, the level of impairment in tongue
physiology, the number of residual dental elements, the
entity of loss of nervous networks both sensory and mo-
tor and also the residual traction force exerted by the con-
tralateral muscles.
The mandibular reconstruction allows improvements of
the oral functions and of the occlusion (2).
The condyle reconstruction by denture implant has been
adopted for many years for other diseases such as anky-
losis, degenerative diseases, condyle related cancers, os-
teomyelitis, displasia, congenital malformations and
trauma (3).
In the literature a great variety of techniques and materi-
als employed for mandibular reconstruction and/or repo-
sitioning is described.
Traditional reconstruction methods using revascularised
flaps, not revascularised bone grafts and costochondral
grafts are widely documented together with the related
pros and cons (4), while the denture reconstruction of the
temporomandibular joint is still on debate (5).
Free fibula graft reconstructions are described in the
most recent publications where aesthetic and functional
success has been reached in all cases treated with the
exception of one who presented an open-bite deformity,
although this survey don’t specify the type of masticatory
rehabilitation performed (6, 7). In hemimandibulectomy
patients, success achievement should not be limited only
to the recovery of facial contour and to the maintenance
of speech but should also consider the restoration of
masticatory function.
In the literature case records are reported related to par-
tial movable rehabilitations that make use of metallic
flanges to restore the centric occlusion (8-10). On the
other hand, rehabilitations for edentulous patients are
extremely rare and make use of handmade dentures that
take advantage of occlusal contacts to compensate the
mandibular curvature (11). Alternatively, rehabilitation has
been obtained applying the Neutral Zone technique, a
method that acts on the horizontal and vertical forces gen-
erated from the tongue and the lips, which tend to dislo-
cate the denture. The main limit of these rehabilitations is
that they are not always feasible: to create a balanced
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denture, a minimum bone-mucous support is always re-
quired, which should hold the denture at its base. The
neutral zone technique is not always feasible because of-
ten in these patients the muscular flaps utilized to coat the
resected/reconstructed portions are not responding nor-
mally to general dislocation movements encountered by
the denturist (8,12-14).

Clinical case

The patient D.M. was a 64 years old man, hard smoker and
moderate drinker. He was visited in spring 2007 at the den-
tistry section of the San Gerardo Hospital - School of Oral
Surgery, University of Milan-Bicocca (Monza). On February
2006, he had been subjected to emptying of the right lateral-
cervical side, right side hemimandibulectomy due to patho-
logical fracture and extirpation of the muscles of the in-
fratemporal fossa followed by a myocutaneous pectoralis
flap. The histological analysis revealed the presence of a
squamous carcinoma at the right mandibular ramus (T1-N1-

M0). At the physical examination the patient presented sev-
eral unrecoverable root residues (Fig. 1), which were
cleared up (Fig. 2). At the extra-oral inspection the patient
presented an evident lateral right curvature with the loss of
the normal facial appearance (Fig. 3). In February 2008, four
implant fixtures with length and diameter respectively equal
to 11,5mm and 4,5mm were inserted at the chin cap sym-
physis site (Conix – Prodent) (Figs. 4,5). 
Fixtures insertion has been preceded by a pre-surgical
phase for patients declared suitable to implant rehabilitation.

Pre-operative phase
This step was essential to define the following aspects:
- Interview with the patient in order to illustrate the

method of treatment, make known advantages and
disadvantages of implant restoration and any associ-
ated hazards; 

- Administration of antibiotic prophylaxis in order to
minimize the risk of superinfections (Amoxicillin asso-
ciated Clavulanic Acid).

Intra-operative phase 
Surgical procedures have been performed after rinsing with
pure chlorhexidine 0,2% for 60 seconds and under local
anesthesia with mepivacaine 2% (without epinephrine).
The insertion of implant fixtures took place after a crestal
incision and the subsequent preparation of a mucope-
riosteal flap to expose the alveolar bone.
The subsequent preparation of implant sites was con-
ducted in the less traumatic manner by means of a micro-
motor with an induction motor and equipped with a display
that allows a constant assessment of bone density due to
a localized mechanical scanning. 
Once the preparation is carried out by means of cylindri-
cal cutters with increasing diameter, the fixtures were
placed.
All implant fixtures adoperate within our protocol are char-
acterized by a self-tapping profile in order to simplify im-
plant insertion, minimize the increase of bone temperature
and search for the maximum implant stability upon inser-
tion. Their surface is obtained by a double chemical at-
tack, achieving an increased implant surface and thick-
ness of the oxide layer in order to facilitate biological
response. The primary stability was measured by analy-
sis of resonance frequency (Osstell). 
Then, the mucoperiosteal flap has been closely reposi-
tioned around the neck of the implant and was sutured
(3/0 suture) in order to obtain a healing by first intention. 

Post-operative phase and follow-up
After verifying the achievement of hemostasis, patients
were given the post-operative instructions in order to ob-
tain the best possible healing and minimize post-surgical
discomfort. The indications were as follows:
- Continuation of antibiotic therapy started earlier;
- Assumption of analgesic drugs;
- Topical application of chlorhexidine 1% to the wound

to ensure a good disinfection.
Patients were encouraged to return to the Oral Clinic af-
ter a week to remove the sutures and to perform the first
check on the status of healing tissues. 
During periodic inspections, proper healing and implant
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Figure 1. Pre-operative orthopantomography.

Figure 2. Post-operative orthopantomography. 

Figure 3. Extraoral vision.
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osseointegration were evaluated by referring to the first
three criteria defined by Albreksson (1986), namely:
- Absence of mobility and presence of primary and

secondary stability;
- Absence of peri-implant radiolucency;
- Absence of pain, infection, paresthesia, neuropathies.
After 6 months, the patient was subjected to the implant-sup-
ported denture rehabilitation, which consisted of an over-
denture on the lower bar and of a total denture on the up-
per side. The lower denture presented a resin condyle in
articulation with a fossa joint created in the upper denture.
The rehabilitation process started with the cephalometric
values of the patient (Fig. 6); it proceeded by positioning
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Figure 5. Post-operative orthopantomography.

Figure 6. Measurements with facial arch.

Figure 4. Intraoral vision implants positioning.



of jointed models and by the creation of the denture bases
with the condylar eminence and the glenoid fossa in acrylic
resin to achieve best biomechanical solution for the final
denture (Figs. 7,8). To be able to evaluate masticatory
movements, dynamic tests were performed using T-Scan
III – Tekscan Inc. – DL Medica S.P.A. system (Fig. 9).

Discussion

Depending on the position and extent of the neoplastic le-
sion, several surgical approaches may be adopted: mar-
ginal resection, segmental resection, hemimandibulec-
tomy, subtotal and total resection. In case of
hemimandibulectomy with the extirpation of the temporo-
mandibular joint, without graft reconstruction, in edentu-
lous patients, it is very difficult to have a satisfactory re-
habilitation. By losing the tongue-vestibular space and the
presence of scar residues it is not possible to obtain ei-
ther denture stability or the masticatory function. In the lit-
erature it has been proposed a denture technique named
Neutral Zone. This method may be advantageous for
hemimandibulectomized and reconstructed patients. The
main limit of such method is in the fact that the mastica-
tory load should be driven only on the untreated region
(8,12): this implies a unieven distribution of masticatory
loads, as shown by the exam carried out by T-Scan III
method where it’s apparent that the maximum load ex-
presses itself in correspondance with the left posterior
group. 
Another proposed technique makes use of flange guides,
allowing the repositioning of the hemimandibulectomized
side: this method requires anchoring dental elements in
order to give stability to the handmade denture, so that
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Figure 8. Final denture.

Figure 7. Operative phases of denture creation.



the flanges may play their role as occlusal guides (5,8).
The proposed implant-supported denture rehabilitation is
able to re-establish the patient masticatory function on the
entire dental arch without the need to reconstruct the
missing tissues and allowing a better management of the
residual tissues.

Conclusion

The proposed method presents several advantages
compared to other rehabilitation techniques reported in
the literature. The patient undergoes low invasive sur-
gical-denture operations, allowing the recovery of the
masticatory function, of the central occlusion and with
a satisfactory re-establishment of face appearance (Fig.
10). Future perspectives on this rehabilitation tech-
nique aim at a possible denture solutions at the artifi-
cial joint level that is less prone to wear and less cum-
bersome.
The application of guide-flanges to reduce the mobility of
joint movements is a further improvement to develop
about the rehabilitation performed: this will make more ef-

fective masticatory movements and will ensure a uni-
form distribution of the forces applied.
The behavior of muscle forces involved, using dinamic
models for the analysis of biomechanical forces, should
be assessed to achieve a more proper rehabilitation (15).
This would allow us to analyse all the components that
contribute to the realization of the masticatory move-
ments and, thereby, a more correct and efficient rehabil-
itation.
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Figure 10. Facial appearance and occlusion recovery.

Figure 9. Masticatory forces development measured by T-Scan III.
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